Abstract. The magnetic properties of organic superconductors (DODHT) 2 X [(1,4-dioxane-2,3-diyldithio)dihydro-tetrathiafulvalene; X = AsF 6 , PF 6 and BF 4 ·H 2 O] were investigated by ESR and magnetic susceptibility measurements. At ambient pressure, the salts exhibited semiconducting behavior with some anomalies. The ESR linewidth gradually decreased and showed an inflection at the temperature where resistive anomaly was observed. The temperature dependence of the spin susceptibility estimated from the ESR signal intensity showed a broad maximum at 150 -200 K. The correspondence of the temperature dependence of the magnetic susceptibility obtained by SQUID measurements to the ESR results and suggests low dimensional antiferromagnetic (AF) ordering, which is expected when charge ordering occurrs in the semiconducting -insulating region.
INTRODUCTION
Radical cation salts derived from DODHT with octahedral anions AsF 6 -and PF 6 - [1] and a tetrahedral anion BF 4 -with a water molecule [2] exhibit superconductivity at a pressure of approxinately 16 kbar. The DODHT donor has a reduced π-electron system compared with conventional TTF donors and large on-site Coulombic repulsion energy. Consequently, DODHT salts are semiconductive at ambient pressure. In the temperature dependence of the resistivity of (DODHT) 2 X (X = AsF 6 , PF 6 and BF 4 ·H 2 O), resistive anomalies were observed at approximately 250 K, above which the resistive behavior followed the activation model. Below that temperature, however, all the resistivity profiles deviated from the activation model and showed a considerably large hump. It is important to understand their electronic states at ambient pressure in relation to the superconductivity under pressures. Thus, we carried out magnetic measurements for (DODHT) 2 X (X = AsF 6 , PF 6 and BF 4 ·H 2 O) to investigate their electronic states in the semiconducting and insulating regions at ambient pressure.
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RESULTS AND DISCUSSION
ESR measurements were carried out for single crystals and the direction of the magnetic field was parallel to the crystal a-axis. The temperature dependence of the ESR linewidth and the g-value of the AsF 6 and BF 4 salts is shown in Figure 1 . The g-values of the AsF 6 and BF 4 salts were almost independent of temperature even at the temperature where the resistive anomalies appeared. In contrast, the linewidths of the ESR signals decreased monotonically from 22 G and 24 G, and clear inflections were observed at 220 K and 250 K for the AsF 6 and BF 4 salts, respectively. These temperatures corresponded to the temperatures where a small anomaly for the AsF 6 salt and a distinct anomaly for the BF 4 salt were seen in the temperature dependence of the resistivity. The temperature dependence of the spin susceptibility estimated from the intensity of the ESR signal is shown in Figure 2 for the AsF 6 and BF 4 salts. The AsF 6 salt showed a peak at 230 K, and below this temperature, the spin susceptibility gradually decreased down to ca. 80 K, at which a sudden drop was observed. On the other hand, the BF 4 salt showed a considerably broad peak at approximately 200 K, and the spin susceptibility monotonically decreased down to ca. 30 K. (Figure 3) . In the high-temperature region of the BF 4 salt, the magnetic susceptibility showed a small jump at 270 K, at which a distinct anomaly was observed in the temperature dependence of the resistivity. The results of ESR and χ measurements suggest low dimensional antiferromagnetic ordering. The spin concent-ration estimated from the donor-anion ratio is 0.5 spin per donor; thus, the occurrence of either donor dimerization or charge ordering may account for the observed magnetic behaviors. According to the crystal structures, charge ordering and the consequent antiferromagnetic ordering are plausible in (DODHT) 2 X. Fitting by a 1D alternating AF chain model predicted from the crystal structure and the charge ordering pattern well reproduces the observed χ data of the BF 4 salt, as shown in Figure 3 . 
